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157] ABSTRACT

A lubricating system for the pump of the vapor recov-
ery circuit of a nozzle for dispensing a hydrocarbon.
The lubricating system comprises a capillary pipe
which takes off a small flow of hydrocarbon from the
main pump of the feedpipe and feeds it to the inlet of the
vapor recovery pump.

5 Claims, 2 Drawing Sheets
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DEVICE FOR DISPENSING HYDROCARBONS
| WITH VAPOR RECOVERY

- The present invention relates to a device for dispens-
ing hydrocarbons with vapor recovery.

More particularly, the present invention relates to a
system for lubricating the pump of the vapor recovery
circuit in a device for dispensing hydrocarbons with
vapor recovery.

BACKGROUND OF THE INVENTION

3
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It 1s known that, for environmental reasons and com-

fort of users of gasoline pumps, there i1s an ever greater
tendency to fit, or endeavor to fit hydrocarbon dispens-
ers with systems for recovering and recycling the hy-
drocarbon vapors released into the atmosphere while
filling vehicle tanks. |

For effective systems it is necessary to provide pump
means in the vapor recovery circuit to assist the transfer
of the gaseous substances through the flexible hoses and
the dispensing nozzle, which have non-negligible head-
losses.

Vapor recovery pumps are subjected to particularly
severe operating conditions, which explains the difficul-
ties encountered in their development and the frequent
breakdowns occurring with those vapor recovery sys-
tem that do exist. | |

Thus the fluid conveyed by aspiration of vapors com-
prises a mixture of more or less dry atr, gaseous hydro-
carbons which may condense, as well as dust particies
‘and possibly saline mist. As a result, because of the
absence of hydrocarbons in liquid form, the moving
parts of the pump are not lubricated, and the gaseous
mixture may additionally be corrosive.

Furthermore, to obtain a pumping rate and good
volumetric output from the pump at all speeds, 1t is
necessary to have close contact between the various
moving parts of the pump, i.e. good sealing between
these parts. Moreover, attempts to achieve this sealing
and the adjustments effected may lead to non-negligibie
heating of some of the parts, creating further problems.

To solve these problems it would be necessary for the
pump to be lubricated continuously. 1t will be under-
stood that it is not possible to lubricate such a pump
with a more or less viscous oil. In fact such lubricating
otl would finish up at the end of the vapor recovery
channel in the tank containing the hydrocarbons which

- are subsequently pumped out to dispense hydrocarbon

to the user.

It is an object of the invention to provide a system for
recovering vapor in which the pump is effectively and
continuously lubricated under acceptable conditions as
regarding the lubricating fluid and which moreover
does not involve additional energy consumption.

SUMMARY OF THE INVENTION

To achieve this object, the hydrocarbon dispensing
device with vapor recovery according to the invention
comprises a dispensing nozzle, a hydrocarbon feed cir-
cuit including a hydrocarbon feed pipe connected to the
nozzle and in which a hydrocarbon pump is fitted, and
it further comprises a vapor recovery pipe discharging
into a hydrocarbon storage tank, a vapor recovery
pump fitted in said vapor recovery pipe, and a lubricat-
ing pipe with a calibrated pressure drop to feed a flow
q of hydrocarbon continuously, from the feed circuit to
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said vapor recovery pump, when the dispenser is In
operation.

It will be understood that the vapor recovery pump is
thus lubricated by the liquid hydrocarbon, itself taken
from the feed circuit. The mixture which is returned to
the storage tank accordingly only comprises hydrocar-
bons in hiquid or gaseous form and thus does not alter
the composition of the mixture dispensed to users.

In a first embodiment, the lubricating pipe connects
the hydrocarbon pump to the vapor recovery pump.
The higher pressure in the feed pump is enough to effect
lubrication of the vapor recovery pump.

In a second embodiment, the lubricating pipe con-
nects a de-aeration tank to the inlet of the vapor recov-
ery pump. |

Since the de-aeration tank is at substantially atmo-
spheric pressure, the suction which exists at the inlet to
the vapor recovery pump is enough to make the lubri-
cating hydrocarbon flow.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are described by way
of example with reference to the accompanying draw-
ings, in which:

FIG. 1 is a simplified diagram of a hydrocarbon dis-
pensing device with a first embodiment of the lubricat-
ing circuit; and

FIG. 2 is a similar diagram to FIG. 1 showing a sec-
ond embodiment of the lubricating circuit.

DETAILED DESCRIPTION

Referring initially to FIG. 1, a first embodiment of
the hydrocarbon dispensing device is described with its
lubricating system for the vapor recovery pump.

In well known manner, the device comprises a hydro-
carbon storage tank 10, and a hydrocarbon take-off pipe
12 in the tank 10, this pipe 12 feeding into the housing 14
of a hydrocarbon feed pump 16. This pump may be of
any suitable kind, such as a gear pump as is well known
in the technical field in guestion.

The pump 16 is associated with a motor 18 which
drives the pump 16 though a pulley and belt system 20.
The output of the pump 16 is connected to the hydro-
carbon dispensing nozzle 22 by a pipe 24 and a hose 26
connected to the nozzle 22. Furthermore, as is well
known in hydrocarbon dispensing systems with vapor
recovery, a second pipe 28 is connected to the nozzie 22
and to the vapor recovery pipe 30. The pipe 30 1s con-
nected to the inlet port 32 of a pump 34, for example of
the gear or vane type, the pump 34 being driven by the
motor 36. The mixture of vapors drawn off by the pump
34 is returned to the storage tank 10 through a pipe 38.

The above description describes a conventional hy-
drocarbon dispensing system with vapor recovery, in
which the recovery pump 34 ts not lubricated.

In accordance with the invention, a capillary pipe 40
connects housing 14 of the hydrocarbon feed pump 16
to the housing of the vapor recovery pump 34. It will be
understood that the end 40ag of the pipe 40 connecting
into the feed pump housing 14 is at a pressure P which
is in the order of 1.5 bar to 4 bar, when the dispenser is
in operation.

Experience has shown that the flow of hydrocarbon
provided by the pipe 40 to the vapor recovery pump 34
should be in the order of 1 cc per minute. Under normal
operating conditions (several bars pressure and a liquid
of low viscosity, such as unleaded premium grade gaso-
line), the effective flow q may be very much greater
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than 1 cc per minute if capillary tubes of prevailing
dimensions are used. To remedy this, with an inside
diameter in the order of 0.5 mm and a length in the
order of 0.5 m, a wire of diameter less than 0.5 mm is
slipped into the inside of the tube, which leads to an
appreciable increase in its internal resistance. This can
be explained as foliows.

The most common smallest industrial capillary pipes

have an inside diameter of about 0.5 mm. If a pressure
difference AP is applied on its extremities, a volumetric

fluid flow gy will be established, and Poiseuille’s formula
gives the following relation between the parameters,
provided the Reynolds Number stays below 2000:

7.d%. AP
128 -/

gy =

wherein

qy=Vvolume flow

d =pipe diameter

AP =pressure difference

u=fluid viscosity

1=pipe length
If for instance

AP=31 mbar=3103 Pa

d=0.5 mm=510—4%m

u=0.5 centipoise=510—4Pa-s

I=lm
q. will be qy=910—9m3/s=0.54 cm3/min and an inside
diameter of about d=0.6 mm would give the right (de-
sired) value of qy=1 cm3/min. flow.

But, if AP is in the order of 3 bar, one cannot solve the
problem without slipping a wire inside 0.5 mm pipe, as
flow would be too high (i.e. 54 cm3/min). Slipping a
wire of diameter d; inside a capillary pipe diameter d;
will increase the hydraulic resistance, and Poiseuille’s
formula becomes:

_w4ﬁ~@LM+h%M
v = =7 192 - p - 1

For instance

if AP =3 bar=310"Pa

pn=>510-3 Poise =510—4Pa-s

I =Im

d;=0.5 mm=510—“%m

d>=0.4 mm~410—%m
then q,=0.53 cm3/min.

So, it is always possible to obtain a flow in the order
of 1 cm3/min. by adjusting length, pipe and wire diame-
ter.

It will be understood that the hydrocarbon fed to the
vapor recovery pump thus lubricates the various parts
in mutual contact, through the friction between the
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various moving parts, which enables the problem of 55

wear, overheating and sealing to be resolved simulta-
neously. :

Referring now to FIG. 2, a second embodiment of the
invention is described. In FIG. 2, the vapor recovery
circuit is identical to that in FIG. 1 and it will thus not
be described again. As to the hydrocarbon feed circuit,
there 1s only the addition of a hydrocarbon de-aeration
tank 42, which is located above the pump 16. As i1s
known, the de-aeration tank 42 is fed by a small flow
taken from the hydrocarbon feed and the pressure in the
tank is maintained at atmospheric pressure. In other
words, atmospheric pressure reigns above the level 44
of hydrocarbons contained in the tank 42.
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In this second embodiment the lubricating pipe 46
connects the de-aeration tank 42 by way of the tube 48
dipping into the hydrocarbon to the inlet region 32 of
the vapor recovery pump 34. In the same manner, the
tube 46 is a calibrated tube to ensure a hydrocarbon
flow in the order of 1 cc per minute. In this case it will
be understood that a pressure substantially equal to
atmospheric pressure reigns at the open end 484 of the
tube 48. However, as the end 46a of the pipe 46 opens
into the suction region of the pump 34, a slight pressure
drop is present in this region when the pump 34 is in
operation, which is enough to drive the flow q of hy-
drocarbons along the pipe 46 and thus to ensure lubrica-
tion of the pump 34 under the conditions explained in
relation to FIG. 1.

In this embodiment, the pressure difference between
the open end of the tube 464 and the end 48¢ is only 1n
the order of 30 millibar. This pressure should be com-
pared with the pressure P used in the first embodiment,
which is preferably approximately 3 bar. It 1s necessary
to take this value of the pressure difference into account
in determining the diameter of the pipe 46. This can be
done in the same way as described above for the first
embodiment. It will be understood that the pressure
drop at the suction region of the pump 34 is a function
of the speed of rotation of the pump 34. It will also be
understood that the greater the speed of rotation of the
pump, the greater the hydrocarbon flow serving to
lubricate the pump, which is clearly advantageous for
good operation of the vapor recovery pump 34.

It follows from the preceding description that, be-
cause of its lubricated device, the vapor recovery pump
34 can operate under optimum conditions since 1t 1s
Jubricated by the liquid hydrocarbon which is itself in
sufficient quantity. Furthermore the mixture returned
to the storage tank is only modified by the addition of
hydrocarbons which clearly has no effect on the com-
position of the hydrocarbon which is taken by the feed
system from this same tank.

Finally it shouid be emphasized that the lubricating
hydrocarbon flow involves hardly any additional en-
ergy consumption, since this flow is very small and this
fraction of the hydrocarbon flow is caused to flow
under the effect of a pressure differential pre-existing in
the hydrocarbon dispenser.

We claim:

1. A device for dispensing hydrocarbons with vapor
recovery, comprising a dispensing nozzle, a feed circuit
including a hydrocarbon feed pipe in which a hydrocar-
bon pump is fitted, |

wherein said device further comprises a vapor recov-

ery pipe discharging into a hydrocarbon storage
tank, a vapor recovery pump fitted in said recovery
pipe, and a lubricating pipe with a calibrated pres-
sure drop to feed a flow q of hydrocarbon from
said feed circuit to said vapor recovery pump.

2. A device according to claim 1, wherein said lubri-
cating pipe connects the hydrocarbon pump to the
vapor recovery pump.

3. A device according to claim 1 in which said feed
circuit further comprises a de-aeration chamber,
wherein said lubricating pipe connects said de-aeration
chamber to the inlet of said vapor recovery pump.

4. A device according to claim 1, wherein said lubri-
cating pipe is constituted by a capillary tube having an
inside diameter in the order of 0.5 mm.

5. A device according to claim 1, wherein said hydro-
carbon flow q for lubrication is in the order of 1 cc per

minute.
% ¥ %k ¥ %x
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